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,QWHUQDWLRQDO&RQIHUHQFHRQ)XWXUH&RPSXWHU6XSSRUWHG(GXFDWLRQ
'HVLJQRI(OHFWULFDO2QOLQH/DERUDWRU\DQG(OHDUQLQJ
*DQJMXQ=KDL<LQJ:DQJ/LQ/LX
'DOLDQ8QLYHUVLW\RI7HFKQRORJ\'DOLDQ&KLQD

$EVWUDFW
7KH OHDUQLQJ RI HOHFWULFDO HQJLQHHULQJ UHTXLUHV D ORW RI SUDFWLFH /DERUDWRULHV KDYH WKHUHIRUH EHHQ EXLOW LQ FDPSXV
+RZHYHULQGLVWDQFHHGXFDWLRQWKHDFWXDOSUHVHQFHRIVWXGHQWVLQODERUDWRULHVLVSUDFWLFDOO\LPSRVVLEOH7RRYHUFRPHWKLV
SUREOHP HOHFWULFDO RQOLQH ODERUDWRU\ DQG HOHDUQLQJ KDV EHHQ GHVLJQHG LQ WKLV SDSHU7KH ODERUDWRU\ GHVLJQHG HQDEOHV
DXWRQRPRXV LQWHUDFWLYH DQG FROODERUDWLYH OHDUQLQJ RI HOHFWULFDO HQJLQHHULQJ H[SHULPHQWV DQG FRQWULEXWHV WR HQKDQFLQJ
VWXGHQWV¶H[SHULPHQWDOVNLOOVDQGLPSURYLQJH[SHULPHQWDOWHDFKLQJTXDOLW\

3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI,QIRUPDWLRQ(QJLQHHULQJ5HVHDUFK,QVWLWXWH

.H\ZRUGVHOHFWULFDOHQJLQHHULQJRQOLQHODERUDWRU\(OHDUQLQJ
,QWURGXFWLRQ
$GYDQFHPHQW LQ LQIRUPDWLRQ DQG QHWZRUN WHFKQRORJ\ KDV VHHQ FRUUHVSRQGHQFH HGXFDWLRQ HYROYH LQWR
GLVWDQFH HGXFDWLRQ DQG HOHDUQLQJ 1HWZRUN PDNHV LW DFFHVVLEOH WR YLUWXDOO\ DQ\RQH ZLWK DQ LQFOLQDWLRQ WR
DWWHQG VFKRRO (OHDUQLQJ SURYLGHV DQ RSSRUWXQLW\ IRU SHRSOH DVSLULQJ WR REWDLQ DQ HGXFDWLRQ EXW ZLWK
OLPLWDWLRQVZKHQLWFRPHVWRDFFHVVLQJLQVWLWXWLRQVRIKLJKHUOHDUQLQJ
(OHFWULFDO HQJLQHHULQJ LV RQH RI WKH FRUH VXEMHFWV LQ PRGHUQ VFLHQFH DQG WHFKQRORJ\ ILHOG :LWK WKH
GHYHORSPHQW RI HFRQRP\ WKH GHPDQG IRU HOHFWULF SRZHU DV ZHOO DV HOHFWULFDO SURIHVVLRQDO SHUVRQQHO LV
LQFUHDVLQJ (OHFWULFDO HQJLQHHULQJ LV PXFK PRUH WKHRUHWLFDO DQG SUDFWLFDO WKXV H[SHULPHQW LV SDUWLFXODUO\
LPSRUWDQWWR OHDUQHUVRIHOHFWULFDOHQJLQHHULQJ7KURXJKH[SHULPHQWV OHDUQHUVFDQQRWRQO\PDVWHUVFLHQWLILF
H[SHULPHQWDOPHWKRGVDQGEDVLFHQJLQHHULQJRSHUDWLRQVNLOOVEXWDOVRJHWDELOLWLHVRISUREOHPVREVHUYDWLRQ
DQDO\VLVDQGVROYLQJ7KHUHIRUH LW LVQHFHVVDU\DQGVLJQLILFDQWWRGHYHORSHOHFWULFDORQOLQHODERUDWRU\DQGH
OHDUQLQJ
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'HVLJQRI(OHFWULFDO2QOLQH/DERUDWRU\
'LVWDQFH([SHULPHQWIRUPV
([SHULPHQWLQGLVWDQFHHQYLURQPHQWKDVWKHIROORZLQJNLQGVRIIRUPVYLUWXDOH[SHULPHQWUHPRWHFRQWURO
H[SHULPHQWDQGYLGHRGHPRQVWUDWHH[SHULPHQW
9LUWXDO H[SHULPHQWPDNHV XVHRI WKH VLPXODWLRQ WHFKQRORJ\ DQG WKHYLUWXDO UHDOLW\ WHFKQRORJ\ WREXLOG D
YLUWXDOH[SHULPHQWHQYLURQPHQWZLWKLQDFRPSXWHUV\VWHP:KHQH[SHULPHQWHUVORJRQWKHYLUWXDOODERUDWRU\
WKH\FDQFRPSOHWHYDULRXVVFKHGXOHGH[SHULPHQWSURMHFWVRUVLPXODWLRQ>@,QVRPHH[WHQWWKHOHDUQLQJHIIHFW
LVHTXLYDOHQWWRRSHUDWLRQLQWKHUHDOHQYLURQPHQW
5HPRWHFRQWUROH[SHULPHQWLVWKHXWLOL]DWLRQRIUHDOH[SHULPHQWVWKURXJKWKH,QWHUQHW7KHZRUNEHQFKHVLQ
WKHUHDOODERUDWRU\DUHXVHGUDWKHUWKDQVLPXODWLRQRUYLUWXDOUHDOLW\HQYLURQPHQWVRDVWRJLYHH[SHULPHQWHUV
SUHVHQW IHHOLQJV DQG H[SHULPHQWDO HIIHFW+RZHYHU WKH FRQVWUXFWLRQ DQGPDLQWHQDQFH FRVW RI VLQJOH UHPRWH
FRQWURO H[SHULPHQW V\VWHP LV KLJKHU WKDQ YLUWXDO H[SHULPHQW V\VWHP 0HDQZKLOH LW UHTXLUHV PRUH IRU WKH
H[SHULPHQWDOSURFHVV
9LGHRGHPRQVWUDWHH[SHULPHQWUHFRUGVDYLGHRRIWKHZKROHH[SHULPHQWSURFHVVLQDUHDOHQYLURQPHQW7KH
YLGHRLVPDWFKHGZLWKYRFDOFRPPHQWDU\DQGWH[WRIH[SHULPHQWDOSURFHGXUHIRUOHDUQHUVWRREVHUYHDQGVWXG\
'HPRQVWUDWH H[SHULPHQW KDV WKH FKDUDFWHULVWLFV RI YLYLGQHVV WUXWK DQG REMHFWLYHQHVV >@ :LWK WKH
GHPRQVWUDWHYLGHROHDUQHUVFDQJHWSHUFHSWXDONQRZOHGJHDQGSUHSDUHIRUH[SHULPHQWDWLRQ&KDUDFWHULVWLFVRI
WKHVHH[SHULPHQWIRUPVDUHVKRZQLQ7DEOH
7DEOH&RPSDULVRQRIGLVWDQFHH[SHULPHQWIRUPV
([SHULPHQWIRUP &RQVWUXFWLRQFRVW 0DLQWHQDQFHFRVW /HDUQLQJHIIHFW $SSOLFDEOHFRXUVHV
9LUWXDOH[SHULPHQW +LJK /RZ *RRG 0RVWH[SHULPHQWVLQHOHFWULFDO
5HPRWHFRQWURO
H[SHULPHQW
+LJK +LJK %HWWHU ([SHULPHQWVHDV\IRU
DXWRPDWLFFRQWURO
9LGHRGHPRQVWUDWH
H[SHULPHQW
/RZ /RZ *HQHUDO 3UHODERSHUDWLRQGHPRRU
GDQJHURXVH[SHULPHQW

$V ZH FDQ VHH IURP WDEOH  HDFK H[SHULPHQW IRUP KDV DGYDQWDJHV DQG GLVDGYDQWDJHV LQ WHFKQLTXH
UHTXLUHPHQWFRVWDQGOHDUQLQJHIIHFW7KHFRPELQDWLRQRIYDULRXVH[SHULPHQWHQYLURQPHQWVLVZLGHO\DGDSWHG
>@6XLWDEOHIRUPVVKRXOGEHVHOHFWHGEDVHGRQGLIIHUHQWFRXUVHVDQGH[SHULPHQWFRQWHQWVVRDVWRREWDLQWKH
EHVWH[SHULPHQWHIIHFWLQUHODWLYHO\OHVVLQYHVWPHQW
&RQVWUXFWLRQRI(OHFWULFDO2QOLQH/DERUDWRU\
7KH VWUXFWXUH IXQFWLRQRI HOHFWULFDO RQOLQH ODERUDWRU\GHVLJQHG LV VKRZQ LQ)LJ&RPELQDWLRQRIYLUWXDO
H[SHULPHQW DQG GHPRQVWUDWH FRXUVHZDUH LV WKH FRUH SDUW RI WKH ODERUDWRU\ /HDUQHUV PDNH XVH RI WKH
GHPRQVWUDWHFRXUVHZDUHDQGH[SHULPHQWDOJXLGHERRNWRVWXG\H[SHULPHQWSULQFLSOHVDQGSURFHVVWKHQPDNH
VLPXODWLRQH[SHULPHQW LQYLUWXDOHQYLURQPHQWDQGFRPSOHWH WKHH[SHULPHQWDO UHSRUW7KHYLUWXDOH[SHULPHQW
V\VWHP LVFRPSRVHGRI WKHH[SHULPHQWGHYLFH OLEUDU\DQGH[SHULPHQWSODWIRUP7KHH[SHULPHQWFRXUVHZDUH
FRQVLVWVRIWKHGHPRQVWUDWHYLGHRWKHJXLGDQFHDQGLQWHUDFWLRQDQGWKHH[SHULPHQWDO337



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)LJ7KHVWUXFWXUHIXQFWLRQRIHOHFWULFDORQOLQHODERUDWRU\
,Q WKH HOHFWULFDO RQOLQH ODERUDWRU\ VWXGHQWV DUH DEOH WR FDUU\ RXW HOHFWURQLF H[SHULPHQWV HOHFWULFDO
PDFKLQHU\ H[SHULPHQWV SRZHU V\VWHP UHOD\ SURWHFWLRQ H[SHULPHQWV HWF (OHFWULFDO DQG HOHFWURQLF YLUWXDO
H[SHULPHQW LQWHUIDFH LV VKRZQ LQ )LJ ,Q WKH ODERUDWRU\ D ZLGH YDULHW\ RI H[SHULPHQWV DUH VXSSRUWHG
LQFOXGLQJQRWRQO\IL[HGFLUFXLWVEXWDOVROHDUQHUV¶FXVWRPFLUFXLWGHVLJQVVRDVWRPHHWSHUVRQDOL]HGQHHGVRI
OHDUQHUV/HDUQHUVDUHDEOHWRFRPSOHWHVSHFLILHGH[SHULPHQWVDVZHOODVFXVWRPH[SHULPHQWVDFFRUGLQJWRWKHLU
LQWHUHVWV


)LJ(OHFWULFDODQGHOHFWURQLFYLUWXDOH[SHULPHQWLQWHUIDFH
)LJDLVWKHGHPRQVWUDWHYLGHRRIWKUHHVHFWLRQFXUUHQWSURWHFWLRQH[SHULPHQW,QWKHGHPRQVWUDWHYLGHR
WKH H[SHULPHQWDO HTXLSPHQW LV SUHVHQWHG DQG H[SHULPHQWDO SULQFLSOHV DUH H[SODLQHG ILUVW WKHQ H[SHULPHQW
SURFHVVHVDUHRSHUDWHGE\WKHWHDFKHU)LJELVH[SHULPHQWFRXUVHZDUHVFUHHQVKRW7KHH[SHULPHQWSURFHVV
(OHFWULFDO
2QOLQH/DERUDWRU\
9LUWXDO
([SHULPHQW
'HPRQVWUDWH
&RXUVHZDUH
([SHULPHQWDO
5HSRUW
([SHULPHQWDO
*XLGH%RRN
([SHULPHQW
'HYLFH/LEUDU\
([SHULPHQW
3ODWIRUP
'HPRQVWUDWH
9LGHR
([SHULPHQWDO
337
/HDUQHU /HDUQHU
7HDFKHU
&ROODERUDWLYH/HDUQLQJ
*
XLGHDQG,QWHUDFWLRQ
*
XLGHDQG,QWHUDFWLRQ
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LVSUHVHQWHGLQWKHIRUPRIYLGHRZRUGSLFWXUHDQGDQLPDWLRQ7KHGHPRQVWUDWLRQYLGHRNHHSVSDFHZLWKWKH
H[SHULPHQW337ZKLFKDOORZVOHDUQHUVWRIROORZWKHH[SHULPHQWSURFHGXUHPRUHFORVHO\DQGHQFRXUDJHWKHLU
LQWHUHVWVLQOHDUQLQJ

 
DE
)LJD'HPRQVWUDWHYLGHRRIWKUHHVHFWLRQFXUUHQWSURWHFWLRQEH[SHULPHQWFRXUVHZDUHVFUHHQVKRW
'HVLJQRI(OHDUQLQJ/LQNVRI(OHFWULFDO2QOLQH/DERUDWRU\
(OHDUQLQJKDVFKDQJHGWKHUROHRIWHDFKHUVJUHDWO\7HDFKHUVDUHQRORQJHUGLVVHPLQDWRUVRILQIRUPDWLRQRU
RUJDQL]HUVRINQRZOHGJHV\VWHPVEXWEHFRPHJXLGHVDQGFRRSHUDWRUVRIOHDUQHUV)URPWKHVWUXFWXUHIXQFWLRQ
RI HOHFWULFDO RQOLQH ODERUDWRU\ VKRZQ LQ )LJ HOHDUQLQJ OLQNV RI HOHFWULFDO RQOLQH ODERUDWRU\ FRQVLVWV RI
WHDFKHUV¶WXWRULQJVWXGHQWV¶DXWRQRPRXVOHDUQLQJDQGFROODERUDWLYHOHDUQLQJ,QWHUDFWLRQWDNHVSODFHEHWZHHQ
WHDFKHUVDQGVWXGHQWVDVZHOODVEHWZHHQVWXGHQWVDWDOOORFDWLRQVYLDWKHLQWHUDFWLYHHOHDUQLQJV\VWHP
7HDFKHUV¶WXWRULQJLQFOXGHVWKHIROORZLQJFRQWHQWV˖
3URYLGH WKHRUHWLFDO GLUHFWLRQV RI KRZ WR FDUU\ RXW HOHDUQLQJ %DVHG RQ WKH FKDUDFWHULVWLF RI GLVWDQFH
OHDUQLQJ WHDFKHUV SURYLGH EDVLF WKHRULHV RI DXWRQRPRXV OHDUQLQJ WR VWXGHQWV LQFOXGLQJ KRZ WR PDVWHU WKH
FRUUHFW OHDUQLQJPHWKRGKRZWRKROG WKH OHDUQLQJSURFHVVKRZWRDVVHVV WKH OHDUQLQJHIIHFWKRZWRFKRRVH
DQGXVHYDULRXVNLQGVRIGLVWDQFHOHDUQLQJPDWHULDOVKRZWRFRPPXQLFDWHZLWKWHDFKHUVDQGVFKRROPDWHVLQH
OHDUQLQJVRWKDWVWXGHQWVDUHDEOHWRKDYHDGHHSHUXQGHUVWDQGLQJRIHOHDUQLQJDQGDUHVWLPXODWHGWREHDFWLYH
WRHOHDUQLQJ>@
3URYLGH JXLGDQFH LQIRUPDWLRQ RI KRZ WR FDUU\ RXW HOHFWULFDO HQJLQHHULQJ H[SHULPHQW ,W LQFOXGHV
H[SHULPHQWREMHFWLYHH[SHULPHQWSULQFLSOHV IXQFWLRQ LQWURGXFWLRQDQGRSHUDWLQJ LQVWUXFWLRQRIH[SHULPHQWDO
GHYLFHVH[SHULPHQWDOSURFHGXUHWKHFRQWHQWDQGIRUPDWRIWKHH[SHULPHQWDOUHSRUWHWF
3URYLGHUHDOWLPHDQGQRQUHDOWLPHLQWHUDFWLRQDQGDQVZHUE\PHDQVRIH[SHULPHQWFRXUVHIRUXPQRQ
UHDOWLPH DQVZHU V\VWHP HPDLO DQG WHOHSKRQH VR DV WR HQVXUH DOO WKH VWXGHQWV JHW VXIILFLHQW OHDUQLQJ
VXSSRUWLYHVHUYLFH
6WXGHQWV¶DXWRQRPRXVDQGFROODERUDWLYHOHDUQLQJLQFOXGHVWKHIROORZLQJFRQWHQWVVWXG\RQOLQHH[SHULPHQW
FRXUVHZDUH UHDG H[SHULPHQWDO JXLGHERRNSURYLGHGE\ WKH WHDFKHUVPDNH VLPXODWLRQ H[SHULPHQW LQYLUWXDO
HQYLURQPHQWFRQGXFWGLVFXVVLRQDQGH[FKDQJHLGHDVZLWKWHDFKHUVDQGVFKRROPDWHVE\HPDLORURQOLQHIRUXPV
FRPSOHWHWKHH[SHULPHQWDOUHSRUW>@
&ROODERUDWLYH OHDUQLQJ PRGH LV WKH FRPELQDWLRQ RI FRRSHUDWLYH OHDUQLQJ LQGLYLGXDO OHDUQLQJ DQG
FRPSHWLWLYHOHDUQLQJ,WLVDQHIIHFWLYHVW\OHWRLPSOHPHQWOHDUQLQJJRDO)RUH[DPSOHVWXGHQWVDUHVHSDUDWHG
LQWR VHYHUDO YLUWXDO FROODERUDWLYH JURXSV (DFK JURXS VHOHFWV RQH H[SHULPHQW LWHP DV D WDVN 6WXGHQWV DUH
UHTXLUHGWRFRPSOHWHRQHH[SHULPHQWDOUHSRUWE\FRPPXQLFDWLRQDQGGLVFXVVLRQ&ROODERUDWLYHOHDUQLQJLQH
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OHDUQLQJV\VWHPLVFRQWULEXWLQJWRHQFRXUDJHVWXGHQWV¶SDUWLFLSDWLRQLQOHDUQLQJDFWLYLWLHVDQGDFKLHYHHIIHFWLYH
DFWLYHOHDUQLQJ
$SSOLFDWLRQRI(OHFWULFDO2QOLQH/DERUDWRU\
7KHHOHFWULFDORQOLQHODERUDWRU\KDVEHHQRSHQHGWRVWXGHQWVIRUWZR\HDUV7KURXJKWHDFKHUV¶WXWRULQJ
VWXGHQWV¶DXWRQRPRXVDQGFROODERUDWLYHOHDUQLQJDQGHIIHFWLYHO\XVLQJWKHUHVRXUFHVRIHOHFWULFDORQOLQH
ODERUDWRU\DOORIWKHSDVVUDWHVZHUHDERYHLQWKHILQDOH[DPLQDWLRQRIHDFKVHPHVWHU6WDWLVWLFDOGDWDRI
WKHDYHUDJHWLPHVRIWKHODERUDWRU\ORJLQWKHDYHUDJHH[SHULPHQWUHSRUWVXEPLWDQGWKHDYHUDJHQXPEHURIWKH
SRVWVIRUTXHVWLRQVLQIRXUWHUPVDUHVKRZQLQ)LJ
 











)LJ%HKDYLRUVRIVWXGHQWVLQHOHDUQLQJRIHOHFWULFDORQOLQHODERUDWRU\
)URP WKH VWDWLVWLFDO FKDUW ZH FDQ VHH WKDW WKH DYHUDJH WLPHV RI WKH ODERUDWRU\ ORJLQ DQG WKH DYHUDJH
H[SHULPHQWUHSRUWVXEPLWLV LQFUHDVLQJLQSURSRUWLRQZKLOHWKHDYHUDJHQXPEHURIWKHSRVWVIRUTXHVWLRQVLV
UHODWLYHO\ GHFUHDVLQJ7KLV LQGLFDWHV WKH HOHFWULFDO RQOLQH ODERUDWRU\ KDV D JRRG DSSOLFDWLRQ HIIHFW DQG WKH
WHDFKLQJTXDOLW\RIHOHDUQLQJLVIXOO\JXDUDQWHHG
&RQFOXVLRQ
([SHULPHQW LV DPDLQFRPSRQHQWRI WHDFKLQJRIHOHFWULFDO HQJLQHHULQJKLJKHUHGXFDWLRQ7KHHOHFWULFDO
RQOLQHODERUDWRU\GHVLJQHGLQWKLVSDSHUEUHDNVWKHVSDFHOLPLWDWLRQRIWUDGLWLRQDOH[SHULPHQWDQGSURYLGHVD
FROODERUDWLYH OHDUQLQJ HQYLURQPHQW ZKHUH WHDFKHUV DQG VWXGHQWV FDQ LQWHUDFW DQG SHUIRUP ODERUDWRU\
H[SHULPHQWV 7KH HOHFWULFDO RQOLQH ODERUDWRU\ FDQ PHHW WKH VWXGHQWV¶ UHTXLUHPHQWV RI PDNLQJ VLPXODWLRQ
HOHFWURQLFH[SHULPHQWVDQGDFKLHYLQJLQWHUDFWLRQZLWKWHDFKHUVDQGRWKHUVFKRROIHOORZVDQGKHOSWKHVWXGHQWV
ZLWKWKHLUXQGHUVWDQGLQJRIWKHRU\VXEMHFWVDVZHOODVLPSURYHWKHLUSUDFWLFDODELOLWLHV
$IWHUWZR\HDUV¶SUDFWLFHWKHHOHFWULFDORQOLQHODERUDWRU\DQGHOHDUQLQJGHVLJQHGKDVDJRRGDSSOLFDWLRQ
HIIHFW :LWK WKH FRQWLQXRXV GHYHORSPHQW RI LQIRUPDWLRQ WHFKQRORJ\ HOHFWULFDO RQOLQH ODERUDWRU\ DQG H
OHDUQLQJKDVDJRRGGHYHORSPHQWSURVSHFWEHFDXVHRILWVVXSHULRULW\DQGLVSOD\LQJDPRUHLPSRUWDQWUROHLQ
GLVWDQFHOHDUQLQJRIHOHFWULFDOHQJLQHHULQJ
5HIHUHQFHV
>@6KLOLQ:DQJ4XDQ\XDQ:X6WXG\LQJDQGGHYHORSLQJYLUWXDOH[SHULPHQWV\VWHP&RPSXWHU(QJLQHHULQJ
DQG6FLHQFH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